Asynchronous atrioventricular valve opening as it relates to right to left interatrial shunting in the normal newborn.
The opening of the tricuspid valve and the onset of right ventricular filling precede the opening of the mitral valve and the onset of flow in the normal adult. Sixty-five studies of atrioventricular flow with range-gated pulsed Doppler echocardiography, performed on 32 normal neonates, consistently demonstrated the reverse sequence. Further investigation showed that at the time of mitral valve opening, while the tricuspid valve was still closed, the valve of the foramen ovale began to bow posteriorly into the left atrium and remained posteriorly bowed for most of diastole. The magnitude of posterior bowing varied among the neonates but, concomitant with the more prominent grades of posterior bowing, right to left shunting across the foramen ovale was demonstrated on color flow mapping. Ultrasound studies in the normal fetus also revealed earlier opening of the mitral valve, bowing of the valve of the foramen ovale into the left atrium and right to left shunting across the foramen ovale. These findings indicate that in the normal immature heart isovolumic ventricular relaxation is completed earlier on the left than on the right side and that left ventricular compliance appears to be greater than right ventricular compliance. The relation of left and right ventricular compliance in the adult is different from that in the normal immature heart. Whereas systemic and pulmonary vascular resistance and pressure levels change rapidly in the newborn period, ventricular compliance matures over a longer period of time. As a result of the differential maturity, for a variable period of time in the normal neonate, a left to right ductal shunt coexists with a right to left atrial shunt.